It is shown that additional chiral generations are not excluded by the latest electroweak precision data if one assumes that there is no mixing with the known three generations. In the case of "heavy extra generations", when all four new particles are heavier than Z boson, quality of the fit for the one new generation is as good as for zero new generations (Standard Model). In the case of neutral leptons with masses around 50 GeV ("partially heavy extra generations") the minimum of χ 2 is between one and two extra generations.
Two years ago in paper [1] we analyzed bounds from the electroweak precision data on the non-decoupled New Physics in a form of additional heavy quark-lepton generations. It was shown that while the case of all four new fermions (U and D quarks, neutral lepton N and charged lepton E) heavier than Z boson was excluded at 2.5 σ level, existence of new generations with relatively light neutral lepton N (m N ≈ 50 GeV) was allowed. At that time quality of Standard Model (SM) fit of the data was very good, χ 2 /n d.o.f. = 15/14. At the time of Osaka Conference, summer 2000, nothing radical happened but χ 2 became 21/13 and the level at which one extra heavy generation was excluded went down to 2σ [2] . However the latest precision data announced summer 2001 [3] has changed the situation: the fit is still bad, 24/13, but now the presence of one heavy generation does not make the fit worse as compared with SM.
In Table 1 the LEPTOP fit of summer 2001 data is presented. There are two significant changes in comparison with previous data presented in Table 2: 1. Due to precision measurement of the cross-section of e + e − annihilation into hadrons in the interval 2-5 GeV at BES the error inᾱ ≡ α(M Z ) is now two times smaller. (Following Electroweak Working Group (EWWG) we use result [4] though other estimates can be found in the literature as well);
2. Central value of M W is now bigger by a half of σ. 
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The latter is the main cause for the relaxation of the bound on heavy extra generations.
Exclusion plot for the number N g of extra heavy generations is presented in Fig. 1 .
To produce this plot we take m D = 130 GeV -the Tevatron lower bound on new quark mass; we use experimental 95% C.L. bound on higgs mass m H > 113 GeV [3] GeV we get the same quality of fit in the case N g = 1 as that for the SM (N g = 0). In ref. [5] one can find a statement that extra heavy generations are excluded by the precision electroweak data. However, analysis performed in [5] refers to upper and lower parts of Fig. 1 , ∆m > 200 GeV and ∆m = 0, where the existence of new heavy generations is really strongly suppressed. This is not 
80.434(37) 80.397(23) 
21.4/13
the case for the central part of Fig. 1 (∆m ≈ 150 GeV). Two heavy generations are excluded at more than 3σ level. Nevertheless, two and even three "partially heavy" generations are allowed when neutral fermions are relatively light, m N ≃ 55 GeV (see Fig. 2 ). Using all existing LEP II statistics on the reactions e + e − → γ + νν, γ + NN in dedicated search one can exclude 3 "partially heavy" generations which contain such a light N at a level of 3σ (see [6] ), while one or even two such generations may exist.
The cause of disappearance of the suppression of extra heavy generations which existed in the early data is the contradiction in description of modern data on M W and s 2 l in the framework of SM. The point is that the higgs mass, a free parameter of the SM, has the following values being extracted from these observables: 
N g = 0.5 reduces the contradiction between the two values of m H . Nevertheless the resulting χ 2 does not improve drastically and this is due to another "defect" of precision data: the discrepancy between the average value of s 2 l extracted from pure leptonic measurements and its value from events with hadrons in final state [3] : Fig.4 is caused by the threshold singularity. This singularity must manifest itself also in the Z lineshape. We have not studied it because according to experimental data by LEP collaborations on the emission of initial state bremsstrahlung photon m N > 50 GeV at 95% c.l. [6, 7] and the effect at such distance above threshold is not prominent. the forward-backward asymmetry in reaction e + e − → Z → bb. According to Table 1 (A b F B ) exp = 0.0990(17) .
One can question whether such a good accuracy can be obtained in the analysis of hadronic jets production. Another value of A b F B can be obtained by multiplying measured at SLAC beauty asymmetry A b and leptonic asymmetry A l . Then 
The number (5) differs from (4), but nicely coincides with the SM fit: 0.1040(8) (see Table 1 ).
Let us assume following Chanowitz [8] that A b F B has larger uncertainty than given in Eq. (4) and look to what consequences with respect to extra generations this hypothesis will lead.
1 If we multiply experimental uncertainties of A b F B and A c F B , which are strongly correlated, by a factor 10, the quality of SM fit improves drastically: χ 2 /n d.o.f. shifts from 23.8/13 to 10.9/13 and simultaneously one heavy extra generation becomes excluded at the level of 2.5σ (see Fig. 3 ).
However, a serious problem arises: it is just A V and g b A are multiplied by small factor g e V they should be large, so they must appear at the tree level. Also Z → bb width proportional to (g b A ) 2 + (g b V ) 2 should not noticeably change since R b ≡ Γ Z→bb /Γ Z is at present in good agreement with SM fit, see Table 1 . In recent paper [9] inclusion of additional bottom-like heavy quarks with vector currents is suggested to resolve the discrepancy (3). The presence of new particles is important for production and decay of higgs. New heavy quarks considerably enhance higgs production at Tevatron and LHC through gluon fusion which should help to discover this particle [11] . If the decay of higgs into a pair of neutral leptons is kinematically allowed it will dominate, so that a moderately heavy higgs will decay invisibly [12] . At LEP II the invisibly decaying higgs is excluded almost at the same level as the SM higgs by missing mass method [13] . Contrary to that the LHC will look for visible decay modes of higgs. If the branching ratios of the latter are small the search will be not easy.
We are grateful to A. Olshevsky for providing ref. [3] and to P.S. Bambade and M. Stanitzki for providing ref. [13] . The new value of m W (νN ) differs from m W measured by LEP II and Tevatron by 3.7 σ and leads to a pull of 2.8 instead of 1.2 (see Table 1 ) aggravating the discrepancy. Using the same procedure as for Table 1 we get:
The influence of the new NuTeV data on the limits on extra generations, as well as the change of LEPTOP code accounting for the new NuTeV procedure of extracting s 2 W (νN ) will be discussed elsewhere. We are grateful to V.Rubakov for providing ref.
[14]
P.P.S. As a response to the appearance of this article on hep/ph H.-J.He kindly brought to our attention ref. [15] , in which the problem of extra generations has been considered in a framework of the models with two and one Higgs doublets. In latter case the results of ref. [15] could be compared with ours. According to ref. [15] , the 500 GeV higgs, if accompanied by fourth generation, does not contradict the electroweak precision data. In order to check this statement we made special LEPTOP runs assuming m H = 500GeV and N g = 1. We found that for certain fixed values of quark and lepton masses the χ 2 of the fits with heavy higgs is even better than in the SM. Table 1 . Let us note that we do not use S, T, U parametrization of oblique corrections which is well suited for heavy fermions but not for light ones (with masses of the order of M Z ).
